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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semitransmissive liquid crystal display device eliminating 
the lowering of contrast due to a rear side diffusion in a 
reflective display mode. 

SOLUTION: In the semitransmissive liquid crystal display 
device 17, a convex array group comprising many convex 
parts 18 aligned on a glass substrate 2 is formed, is 
coated thereon with a semitransmissive film 1 9 formed 
of a metal film 25 having light passage holes 26 and 
moreover a color filter 6, an over coat layer 7 and a 
transparent electrode 8 are formed. Also, a transparent 
electrode 1 0 and an alignment layer 1 1 are successively 
formed on a glass substrate 3. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer; So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] While forming the convex array group of a substrate which arranged much heights made of 
transparence resin in on a principal plane at random, covering the optical diffusion shell on this convex 
array group and coming to carry out the laminating of a transparent electrode and the orientation layer 
one by one on this optical diffusion shell, on the other hand, a member, It is the transflective LCD which 
makes nematic mold liquid crystal intervene on a transparence substrate between the another side 
members which come to carry out the laminating of a transparent electrode and the orientation layer one 
by one, and makes it come to arrange a pixel in the shape of a matrix. The transflective LCD 
characterized by forming said optical diffusion shell by the metal membrane which has an optical passage 
hole. 

[Claim 2] The transflective LCD according to claim 1 characterized by connecting each adjacent heights 
in said convex array group. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a transflective LCD. 
[0002] 

[Description of the Prior Art] In recent years, the technique of the reflective mold liquid crystal display 
which does not use a back light is developed, and it excels in a thin shape, a light weight, and 
low-power-ization. 

[0003] The light reflex layer made into the mirror plane is prepared on the field of the substrate back 
arranged in the reflective mold liquid crystal display. (Refer to JP,8-201802,A) with the functional 
discrete type which formed the scattered plate in the outside of the substrate arranged ahead, Although 
there is a scatter reflection mold which formed the toothing-like light reflex layer to the substrate 
arranged back (refer to JP,4-243226,A), a surrounding light is effectively used because not both molds use 
abacklight. 

[0004] For example, the dispersion high-reflective -liquid crystal display 1 in TN mode or STN mode is 
shown in drawing 14 . In the glass substrate 2 by the side of [ which counters ] common, and the glass 
substrate 3 by the side of a segment The convex array group which consists of transparence resin 
according to a FOTORISO process and which comes to arrange much semi-sphere-like heights 4 to 
random mostly is formed on a glass substrate 2. On this convex array group, the light reflex film 5 which 
consists of metals, such as aluminum, is covered, and the color filter 6 arranged for every pixel on the 
convex array group is formed further, and sequential formation of the overcoat layer 7, a transparent 
electrode 8, and the orientation film 9 is carried out on the color filter 6. Moreover, in the glass substrate 3, 
sequential formation of the transparent electrode 10 and the orientation film 11 which were arranged to 
parallel on it is carried out. 

[0005] And a glass substrate 2 and a glass substrate 3 are stuck by the seal member 13 through liquid 
crystal 12. Furthermore, sequential formation of the 1st phase contrast film 14, the 2nd phase contrast 
film 15, and the polarizing plate 16 is carried out on the outside of a glass substrate 3. 
[0006] In the liquid crystal display 1 of the above-mentioned configuration, the incident light by exterior 
lighting, such as sunlight and a fluorescent lamp, passes a polarizing plate 16, the 2nd phase contrast 
film 15, the 1st phase contrast film 14, and a glass substrate 3, the light reflex film 5 is reached through 
liquid crystal 12, a color filter 6, etc., a light reflex is carried out by the light reflex film 5, and outgoing 
radiation of the reflected light is carried out. 

[0007] The transflective LCD of the STN mold which can be used for the outdoors and indoor both sides in 
a Personal Digital Assistant etc. in addition to the reflective mold liquid crystal display of the 
above-mentioned configuration is developed. 

[0008] It uses as equipment of a reflective mold with exterior lighting, such as sunlight and a fluorescent 
lamp, or according to this transflective LCD, it equips with a back light as interior lighting, and is used as 
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equipment of a transparency mold, but the diffusion shell is used in order to make both functions have 
(refer to JP,8-292413,A). Using the diffusion shell for the still more nearly same purpose as an 
active-matrix mold transflective LCD is proposed (refer to JP, 7- 3 18929, A). 

[0009] The functional discrete type and the made thing are known for having prepared the diffusion shell 
on the field of the substrate arranged back, and having formed the light- scattering plate in the outside of 
the substrate arranged ahead also in this transflective LCD. 

[0010] Moreover, the diffusion shell prepared in these transflective LCDs vapor-deposits metals, such as 
aluminum, uses it as a half mirror, and in using that this metal membrane is also as equipment of a 
reflective mold, when using as equipment of another side and a transparency mold as reflective film, it is 
operated as transparency film. 

[0011] Furthermore, if the diffusion shell of this half mirror is used, in order for the technical problem 
that it is difficult to raise both the functions of the both sides of a reflection factor and permeability to 
occur and to cancel this technical problem, the transflective LCD which used the reflective film which 
prepared the hole for light transmission as the above-mentioned diffusion shell is proposed (refer to 
patent No. 2878231). 
[0012] 

[Problem(s) to be Solved by the Invention] However, in the transflective LCD of the above functional 
discrete types, since light- scattering plates (forward- scattering film etc.) are arranged in the outside of a 
front substrate, when it uses as equipment of a reflective mold especially, in case an ambient light carries 
out incidence to equipment, incident light has the technical problem that the light (backscattering) 
scattered about with a light- scattering plate arises at the same time it is scattered on a travelling 
direction. 

[0013] Not only in ON/OFF to each pixel, such a backscattering was always generated, therefore black 
brightness became high by the backscattering at the time of OFF, and contrast was falling. 
[0014] Moreover, in the above-mentioned liquid crystal display 1, it faced forming a convex array group 
according to a FOTORISO process, and in order to raise repeatability and mass-production nature, each 
heights 4 were made to isolate, but on the other hand the flat part existed between each heights 4, the 
light reflex film 5 was covered also on this flat part, the display flatness of a convex array group went up 
by this, and the specular reflection component increased, consequently light- scattering nature was falling. 
[0015] Although the flat part convex section was again prepared as it is also at a FOTORISO process or 
the technique which covers resin and is smoothed on a convex array group was proposed in order to cancel 
this technical problem, the production cost was going up by adding such a process. 

[0016] Moreover, about the diffusion shell used for a transflective LCD, the technique which raises the 
both sides of reflexibility and permeability was not yet completed, but development was desired further. 
[0017] Therefore, the purpose of this invention is to offer the transflective LCD which lost the fall of the 
contrast by the backscattering in the time of the display mode of a reflective mold. 

[0018] iTis in other purposes of this invention offering the transflective LCD of the high performance and 
high-reliability which are raising the light- scattering nature by the convex array group, make an angle of 
visibility large, and have a good display property by this. 

[0019] Moreover, it is in the purpose of further others of this invention lowering a production cost, and 
offering the transflective LCD of this high performance and high-reliability. 

[0020] The purpose of this invention is improving the diffusion shell formed on a convex array group, and 

is further again to offer the transflective LCD which attained this purpose in dominance. 

[0021] In addition , in the transflective LCD showed by patent No. 2878231 , although the configuration 

which formed many minute holes for light transmission for each component of every be indicate to the 

active component which consist of a TFT component etc. , about the transflective LCD of a simple matrix 

like this application , in not being indicate , it be the point which need to arrange a light scattering plate 

in the outside of a substrate , and the fall of contrast and the fall of visibility be cause . 

[0022] Furthermore, an applicant for this patent writes in addition having proposed the diffusion shell 

which carried out membrane formation formation on the whole surface by metal material, dielectric 

material, etc., such as aluminum, on a convex array group (Japanese Patent Application No. No. 244245 

[ ten to ], and Japanese Patent Application No. No. 93463 [ 11 to ]). 

[0023] 

[Means for Solving the Problem] On the other hand, the transflective LCD of this invention forms the 
convex array group of a substrate which arranged much heights made of transparence resin in on a 
principal plane at random. While covering the diffusion shell on this convex array group and coming to 
carry out the laminating of a transparent electrode and the orientation layer one by one on this optical 
diffusion shell, a member, It is the equipment configuration which makes nematic mold liquid crystal 
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intervene on a transparence substrate between the another side members which come to carry out the 
laminating of a transparent electrode and the orientation layer one by one, and makes it come to arrange 
a pixel in the shape of a matrix, and is characterized by forming the above-mentioned diffusion shell by 
the metal membrane which has an optical passage hole. 

[0024] Other transflective LCDs of lids invention are characterized by connecting each adjacent heights 

in said convex array group. 

[0025] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail by drawing 1 - drawing 
13 . The top view of a photo mask for the cross-section schematic diagram of a transflective LCD and 
drawing 2 to form the formation process Fig. of a convex array group, and for drawing 3 form a convex 
array group, as for drawing 1 and drawing 4 are the top views of other photo masks. Moreover, drawing 5 
shows the relation between developing time and the concavo-convex difference of elevation of a convex 
array group, and drawing 6 shows form status change -ization of the optical photopolymer layer by the 
difference in developing time. Drawing 7 is the enlarged drawing of a convex array group, drawing 8 is 
the photograph Fig. of a convex array group, and drawing 9 is the enlarged drawing of other convex array 
groups. Furthermore, drawing 10 R> 0 - drawing 13 show the configuration of the diffusion shell. In 
addition, the same sign is given to the same part as the conventional liquid crystal display 1 shown in 
dra,wing 11 . 

[0026] Transflective LCD drawing 1 explains the transflective LCD 17 for color displays. 2 is a glass 
substrate by the side of common (0.7mm thickness), and 3 is a glass substrate by the side of a segment 
(0.7mm thickness). About the aforementioned one side member By the thing of a glass substrate 2 which 
consist of transparence resin on a principal plane on the other hand and for which a large number are 
arranged, mostly the semi-sphere-like heights 18 (for example, circle diameter: lOmicrometer, height: 0.4 
micrometers) The diffusion shell 19 which formed the convex array group of the same random nature as 
said liquid crystal display 1, and was formed on this convex array group in the metal membrane which 
has an optical passage hole is covered. In addition, it is Si02 in order to raise the adhesion of the diffusion 
shell 19. You may form that even the thickness of 50-300A is about a layer in the bottom of it. 
[0027] While making this diffusion shell 19 possess protection from-Ught nature in metal membranes, 
such as chromium, and aluminum, silver, said optical passage hole is formed in a film surface. Such an 
optical passage hole uses the mask for FOTORISO corresponding to the configuration, and forms it with 
photolithography. That is, a photosensitive resist is applied to the film surface in which the metal 
membrane was formed, and it exposes using the mask for FOTORISO, and forms through each process of 
development, etching, and exfoliation after that. 

[0028] And the color filter 6 arranged for every pixel is formed on the convex array group which covered 
the diffusion shell 19 in this way. A color filter 6 applies on a substrate a pigment-content powder method, 
i.e;y the photosensitive resist beforehand prepared by the pigment (re d r green; blue), and forms it by the 
photolithography. Many overcoat layers 7 which furthermore consist of acrylic resin, and transparent 
electrodes 8 which consist of ITO shape[ of a stripe ] arranged- to parallel are formed. The orientation film 
9 which consists of polyimide resin which carried out rubbing in the fixed direction is formed on this 
transparent electrode 8. Moreover, between each color filter 6, the black matrix of a KUROKU metal or a 
photosensitive resist may be formed. 

[0029] in addition although the orientation film 9 is carrying out membrane formation formation soon 
on the transparent electrode 8 - between the orientation film 9 and transparent electrodes 8 - resin and 
Si02 etc. -- from - the becoming insulator layer may not be made to intervene and, moreover, it is not 
necessary to form the overcoat layer 7 the convex array group top which furthermore covered the 
diffusion shell 19 - resin and Si02 from the becoming smooth film may be formed and the color filter 6 
arranged for every pixel may be formed on this smooth film. 

[0030] About the another side member, sequential formation of the transparent electrode 10 which 
become parallel from shapet of a stripe ]-arranged ITO on a glass substrate 3, and the orientation film 11 
which consists of polyimide resin which carried out rubbing in the fixed direction is carried out. between a 
transparent electrode 10 and the orientation film 11 -- resin and Si02 from - the becoming insulating 
layer may be made to intervene 

[0031] And on the other hand, a member and an another side member are stuck by the seal member 13 
through the liquid crystal 12 which consists of a chiral nematic liquid crystal of the above-mentioned 
configuration twisted at the include angle of 200-260 degrees. Moreover, many spacers are arranged in 
order to make thickness of liquid crystal 12 regularity among both members. 

[0032] Sequential formation of the 1st phase contrast film 14 and the 2nd phase contrast film 15 which 
furthermore become the outside of a glass substrate 3 from a polycarbonate etc., and the polarizing plate 
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16 of an iodine system is carried out. About these arrangement, it sticks by applying the adhesion 
material which consists of an acrylic ingredient. 

[0033] In the liquid crystal display 17 of the above-mentioned configuration, the incident light by exterior 
lighting, such as sunlight and a fluorescent lamp, passes a polarizing plate 15, the 2nd phase contrast 
film 14, the 1st phase contrast film 13, and a glass substrate 3, the diffusion shell 19 is reached through 
liquid crystal 12, a color filter 6, etc., a fight reflex is carried out by the diffusion shell 19, and outgoing 
radiation of the reflected fight is carried out. 

[0034] In this way, by not using a light* scattering plate in the liquid crystal display 17 of this invention, a 
technical problem called a backscattering like before was canceled, consequently the brightness at the 
time of OFF of a reflective mold display mode decreased, and contrast improved. 

[0035] About this liquid crystal display 17, sequential formation of the phase contrast film (not shown) 
which becomes the outside of a glass substrate 2 from a polycarbonate etc., and the polarizing plate (not 
shown) of an iodine system is carried out, and it is arranging a back fight further and becomes a 
transparency mold display mode. 

[0036] The [formation approach of a convex array group] The convex array group on a glass substrate 2 is 
formed through each process of (a) - (g), as shown in drawing 2 . 

[0037] (a) Use process acrylic resin as a principal component, and carry out spin coat spreading of the 
optical photopolymer (goods -P. product made from C339 H-JSR, Inc.) which used the diethylene- glycol 
methylethyl ether as a solvent. The thickness of this resin was controllable by spinner speed, in this 
example, set spinner speed to 750rpm, and applied the positive type fight photopolymer with a thickness 
of about 2 micrometers. 

[0038] (b) a process the substrate applied as mentioned above was prebaked with the hot plate for 2 
minutes at the temperature of 90 degrees C. 

[0039] (c) a process expose by next using the mask for FOTORISO. This exposure uses and exposes UV 
completely in the direction of a normal of a substrate. 

[0040] This mask for FOTORISO is shown in drawing 3 or drawing 4 . A photo mask 20 arranges many 
circle-like spots 22 (for example, diameter of 10 micrometer) which consist of a Cr metal, an iron oxide, etc. 
on a glass substrate 21 in the random condition, and when an image display side is 5.7 inch size, about 50 
million spots are arranged on the glass substrate 21 corresponding to the 1 screen. 

[0041] Moreover, a spot is good to make it circular so that a difference may not arise in a dispersion 
property according to a square, a pentagon, a hexagon, and the direction seen although you may be the 
polygon spot 24 beyond it further like the photo mask 23 shown in drawing 4 in addition to the shape of a 
circle. And the heights 19 of the same configuration are mostly formed with this spot configuration. 
[0042] (d) Perform development after passing through a process (c) process. As a developer, PD523AD 
made from JSR, Inc. (0.05% of concentration) is used, for example. And although advance of development 
can -be adjusted by> changing developing time, by stopping development moderately?- both edges are 
connected between each adjacent heights, and it is connected continuously. 

[0043] Drawing 5 and drawing 6 ~show the condition of the heights by advance extent of development. In 
drawing 5 , the concavo-convex difference of elevation by developing time is shown, an axis of abscissa is 
developing time (second), an axis of ordinate is the concavo-convex difference of elevation (micrometer), 
and a sunspot is measurement data. 

[0044] The concavo-convex difference of elevation becomes large as it increases, but if developing time 
exceeds about 25 seconds, a glass substrate 2 is exposed and fluctuation of the concavo-convex difference 
of elevation is very small because the depth by development whose developing time is time amount till 
about 25 seconds becomes fixed; 

[0045] In drawing 6 , the cross- section configuration of the convex array group on each glass substrate 2 is 
shown about (a), (b), and (c) among the sunspots which are measurement data. For example, what is 
necessary is just to also change this developing time suitably according to resist coverage, developer 
concentration, prebaking conditions, etc., although what is necessary is just to make developing time into 
20 seconds. 

[0046] In addition, in exposure of the (c) process, it is that interference arises because UV passes photo 
masks 20 and 23, and since the resin of the part immediately under these masks is also carrying out the 
photolysis reaction slightly, the corner of heights becomes round according to a subsequent development 
process (d). 

[0047] (e) Carry out thermofusion of the ** to extent from which the shape of surface type does not change 
a lot that this heat-treatment is also at low temperature (130 degrees C, 2 minutes). 

[0048] (f) a process - stiffen the whole at an elevated temperature (200 degrees C, 30 minutes) as it is also 
at following post**-KU. 
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[0049] Thus, it is made to dissolve a little according to the (e) process, the shape of surface type is 
smoothed, and it tunes finely to the shape of toothing, and, subsequently is made to harden according to 
the (£) process. 

[0050] (g) Carry out spatter RINNGU formation of the metal membrane at the shape of a field so that it 
may mention later that even the thickness of 1000A is about the diffusion shell 19 which becomes being 
also with sputtering or vacuum deposition on a convex array group from metals, such as chromium, and 
aluminum, silver, at the process last. 

[0051] the convex array group with which the diffusion shell 19 pass each above process (a) - (g) was 
covered - receiving the front face - description was scanned and a photograph was taken. 
[0052] Drawing 7 scans the configuration using the KEYENCE tabulation side configuration measuring 
microscope, an axis of abscissa GO is the scanning direction, an axis of ordinate (Z) shows height, and 
each unit is mum. Moreover, drawing 8 is the photography Fig. a photograph of was taken in 500 times 
using the optical microscope (Olympus BH3 MJL). 

[0053] The passage clear from these drawings, heights become a smooth configuration by thermofusion 
and each heights which adjoin each other further are connected. 

[0054] In the transflective LCD 17, it was good to have connected each heights 19 which a convex array 
group adjoins, by this, a flat part stops having existed, the display flatness of a convex array group fell 
between each heights 19, the specular reflection component decreased, and light- scattering nature has 
been improved, consequently the angle of visibility became large. In addition, as long as it checked with 
the photograph, each adjacent heights 19 in a convex array group are connected almost extensively, but 
even if there is a connectionless part slightly partially, there is no effect in light- scattering nature. 
[0055] Moreover, in forming a convex array group, heat-treatment (thermofusion process the shape of 
whose surface type is extent which does not change a lot) of the (e) process may be excepted, and you may 
form that each other process (a) - (d), (£), and (g) are also. 

[0056] thus, the convex array group by which the diffusion shell 19 was covered with the formation 
approach by which the (e) process was removed -- preparing - and the front face - when description was 
scanned, the result as shown in drawing 9 was obtained. Although, as for the heights configuration, the 
flat part existed in the top face a little when thermofusion was not carried out, as mentioned above, the 
display flatness of a convex array group fell, the specular reflection component decreased similarly, 
light- scattering nature has been improved by this and the angle of visibility became large by it. 
[0057] Although it is the configuration which arranged much glass substrate 2 convex sections 19, formed 
the convex array group of random nature, and covered the diffusion shell 19 on this convex array group 
about other transflective LCD above-mentioned liquid crystal displays 17 Form the convex array group 
which replaced with this and arranged much glass substrate 3 convex sections, and the diffusion shell is 
covered on this convex array group, resin and Si02 etc. from - the becoming smooth film being formed 
and with the transparent electrode 10 which consists of ITO arranged to parallel on it [ much ] Sequential - 
formation of the orientation film 11 which consists of polyimide resin which carried out rubbing in the 
fixed direction is carried out. The 1st phase contrast film 14, the 2nd phase contrast film 15, and a 
polarizing plate 16 may be arranged in the external surface of a glass substrate 2, and you may make 
with the transflective LCD constituted so that optical incidence might be carried out from a glass 
substrate 2 side. 

[0058] When the property of the both sides of light transmission nature and light reflex nature is provided 
about the diffusion shell 19 as the diffusion shell 19 is also for a metal membrane and an optical passage 
hole, and it moreover inserts between two polarizing plates, it is good to make it not produce phase 
contrast. 

[0059] Drawing 10 - drawing 13 explain this diffusion shell 19. Drawing 10 (A) is the expansion top view 
of the diffusion shell 19, and this drawing (B) is a 1-pixel expansion top view. Drawing 11 - drawing 13 are 
the 1-pixel expansion top views of other diffusion shell 19. 

[0060] As shown in drawing 10 (A), the optical passage hole 26 of the respectively almost same 
configuration is formed in each pixel. And as shown in drawing 10 (B), each pixel consists of the 
transparency field which makes the optical passage hole 26, a reflective field in which the optical passage 
hole 26 is formed, and a field between pixels used as the clearance between the adjoining pixels. 
[0061] Although the diffusion shell 19 forms that the metal membrane 25 with protection-from-light 
nature, such as chromium, and aluminum, silver, is also and the optical passage hole 26 is further formed 
in the field of a metal membrane 25, the function as light reflex film is also in this metal membrane 25 
very thing. And the function of the both sides of light transmission nature and light reflex nature is made 
to provide with the rate of surface ratio of the optical passage hole 26. 

[0062] The metal membrane currently used for such diffusion shell 19 is good to make the thickness into 
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300A or more, and can give the function of the both sides of protection-from-light nature and light reflex 
nature by this. 

[0063] Moreover, if it becomes the configuration that it was suitable for the transparency mold display 
mode when enlarging area of the optical passage hole 26 and the area is made small, it will become the 
configuration of having been suitable for the reflective mold display mode. 

[0064] In addition to the configuration of the optical passage hole 26 as shown in drawing 10 (B), 1 pixel of 
the above-mentioned diffusion shell 19 may form various configurations and the optical passage hole 26, 
for example, shows them by drawing 11 - drawing 13 . In the pixel of drawing 11 , and the pixel of drawing 
12 , the inside of a pixel field is carried out for 2 minutes, and a reflective field, and nothing and another 
side are made into the transparency field for one side. The circular transparency field is formed in the 
pixel of drawing 13 . 

[0065] Moreover, in each pixel shown by drawing 10 (B) and drawing 11 - drawing 13 , a transparency 
field may be conversely constituted for a reflective field like a reflective field to a transparency field. 
[0066] When it was having formed by the metal membrane 25 in which the optical passage hole f s 26 was 
formed and the diffusion shell 19 was used with a reflective mold display mode in the liquid crystal 
display 17 of this invention in this way, the fight which reached the metal membrane 25 was reflected and 
this was able to raise the reflective engine performance most. And also in use of a transparency mold 
display mode, without carrying out light absorption by the diffusion shell 19, the optical passage hole 26 
is only passed, therefore penetrable ability was able to be raised most. 

[0067] In addition, this invention is not limited to the above-mentioned example of an operation gestalt, 
and modification, improvements, etc. various by within the limits which do not deviate from the summary 
of this invention do not interfere at all. 

[0068] For example, in the above-mentioned operation gestalt, although it is explaining that it is also 
with a STN mold simple matrix type color liquid crystal display, in addition whether it is the STN mold 
simple matrix type liquid crystal display of monochrome or is a TN mold simple matrix type liquid crystal 
display, the same operation effectiveness is further acquired also with the liquid crystal display of a 
bistability mold. 
[0069] 

[Effect of the Invention] It sets to the transflective LCD of this invention as above. By having formed on 
the substrate the convex array group which put much heights made of transparence resin in order at 
random, and having covered the diffusion shell on this convex array group The highly efficient 
transflective LCD whose contrast could remove the light- scattering plate, the conventional 
backscattering was canceled by this, and the brightness at the time of OFF of a reflective mold display 
mode decreased, consequently improved has been offered. 

[0070] Moreover, in this invention, in each heights which constitute a convex array group, it was that 
each adjacent heights are connected^ and the light- scattering engine performanGe-improved, the angle of - 
visibility became large, and the transflective LCD of the high performance and high-reliability which 
have a good display property by this has been offered. r 
[0071] And it faced connecting each heights in this way, and was easily attained by stopping advance of 
development moderately, and the production cost was able to be lowered by this. 

[0072] Moreover, in using it with a reflective mold display mode by having formed the diffusion shell in 
the metal membrane in which the optical passage hole was formed according to the transflective LCD of 
this invention By the greatest reflective engine performance being obtained and light absorption not 
being carried out by the diffusion shell in one transparency mold display mode in a metal membrane The 
highly efficient transflective LCD whose contrast penetrable ability was obtained by max, could reduce 
the brightness at the time of OFF most even when both functions were able to be utilized for max and it 
was used with a reflective mold display mode by this, consequently improved most has been offered. 

[Brief Description of the Drawings] 

fDrawing ll It is the cross- section schematic diagram of the transflective LCD of this invention. 
[Drawing 21 It is the formation process Fig. of the convex array group concerning the transflective LCD of 
this invention. 

[Drawing 31 It is the top view of the photo mask for forming a convex array group. 

[Drawing 41 It is the top view of other photo masks for forming a convex array group. 

[Drawing 51 It is the diagram showing the relation between the developing time at the time of forming a 

convex array group, and the concavo-convex difference of elevation of a convex array group. 

[Drawing 61 It is drawing showing form status change -ization of the optical photopolymer layer by the 

difference in the developing time at the time of forming a convex array group. 



-6- 



JP2001-174797A 



[Drawing 71 It is the enlarged drawing of a convex array group. 
[Drawing 81 It is the photograph Fig. of a convex array group. 
[Drawing 91 It is the enlarged drawing of other convex array groups. 

[Drawing 101 (A) is the expansion top view of the diffusion shell, and OB) is the expansion top view of each 
pixel. 

[Drawing 111 It is the expansion top view of a pixel. 
fDrawing 121 It is the expansion top view of a pixel. 
[Drawing 131 It is the expansion top view of a pixel. 

[Drawing 141 It is the cross- section schematic diagram of the conventional transflective LCD. 
[Description of Notations] 

1 Dispersion HighReflective-Iiquid-Crystal Display 

2 Three Glass substrate 

4 18 Heights 

5 Light Reflex Film 

6 Color Filter 

8 Ten Transparent electrode 

9 11 Orientation film 
12 Liquid Crystal 

14 1st Phase Contrast Film 

15 2nd Phase Contrast Film 

16 Polarizing Plate 

17 Transflective LCD 
19 Diffusion Shell 

25 Metal Membrane 

26 Optical Passage Hole 
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